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Land degradation is a very serious threat to the
environment and livelihoods in Africa

Consistent information on the severity and spatial patterns
of affected areas is lacking

In addition, all areas are not affected equally

These pose difficulty on planning management
interventions

Identification of major problem areas is necessary to
design appropriate management interventions

Introduction



Proposed framework methodology

1. Rely on body of evidence for SLM and degradation cases

Literature 
review 

LDSF WOCAT ELD Work

2. Define acceptable indicators  and drivers? for land degradation

Biophysical
Socio-

political
Economic

3. Weight the indicators based on justifiable criteria

4. Weighted criteria provides acceptable and scientifically defensible thresholds

- Map degradation hotspots - Map areas with no degradation

Restoration options  
to reverse deg.

Mitigation options to 
avert deg.

Web-based interface with 
conditional logical sequencing

ISFM



Situational Analysis

Mapping

Targeting and prioritization at
hierarchical levels

Stakeholder workshops

Priority areas identified:
Hotspots, Green-spots
and transitional areas
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Scope of LDA Approach

2.1

Participatory validation and feedback on preliminary work products

Stakeholder insights and input on risks and vulnerability in target areas

1

Risk and vulnerability assessments

Indicators identified Risk indices developed Work products uploaded on web*

Participatory
Platform 
feedback

National, 
County 

and Landscape

Field validation in 
priority watershed

Field validation in 
priority watershed
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Other factors
driven greening

Climate driven 
greening

Climate driven 
degradation

Human induced 
degradation

+A
Negative or Neutral

+A
Positive

-A
Positive

-A
Negative or Neutral

Soil & terrain
constraint

AEZ

Population Density

Land Use

Negative
(R > -0.45, 

p < 0.1)

Positive 
(R > 0.45, p < 0.1)

Neutral 
(-0.45 < R < 0.45 

or not SIG )

CHIRPS RF (2000 - 2015)

Calculating NPP – Rainfall 
correlation coefficient

Significant test of coefficient
p < 0.1

MODIS NPP time series
(2000 – 2015)

Calculating trend of 
inter-annual NPP

Relative change

Significant  test 
of coefficient

P < 0.1

Undetectable

No

No

Yes

Yes

Interpretation 
by relation 

analysis



Spatial pattern of land degradation hotspots delineated using long-
term satellite and climate data

10 % of SSA lost its productive capacity
(42% within sub-humid zone)

~ 60 million people affected by human-
induced degradation

44% wood/shrub land; 13% cropland; 
12% grassland

~30% degraded not suitable for 
agriculture

Where in SSA are the priority areas 
of concern? 

Assess potentials and constraints of the hotspots 



	

Various options available in literature (e.g., WOCAT, 2007,
2011; DESIRE, 2012)

Some mentioned to be appropriate for SSA:

Conservation agriculture

Agroforestry

Enclosures

Afforestation “Biofuel” plants - Jatropha

Which management options can 
possibly help tackle degradation?



Basic biophysical requirements for CA (Liniger et al.,2011)

What are the basic requirements of 
each management option?



Enclosure

CA, WH

Agroforestry, WH

Controlled grazing

Enclosure

Leave as forest/enclose

CA

Biofuel

Enclosure

Afforestation/biofuel

Biofuel
CA, WH
CA
Enclosure

Agroforestry, CA

CA  targets 0.3 million km2

(~ 14 million people)

0.29 million km2 to be 
‘enclosed’,  
46% occupy cultivated 
or grazing areas
(8.6 million people)

Spatial pattern of management options targeting hotspots

Match problem to the solution

Who can benefit from this?

120,000 km2 – afforestation/biofuel plants



Interventions at national/district –
local offices, NGO, etc. 

But the role on tackling specific degradation process or
restoring degraded areas or improving productivity will be
minimum because of lack of detailed process
understanding.

More elaborated study and detailed analysis needed.
More detailed data should be used.



County Analysis Conceptual 
Framework

Sand

Silt

Stream 
Power
Index

Slope

Clay

Land Use

River 
Channels

Road 
Channels

Above 
ground
biomass

Livestock 
density

Human 
density

Distance to 
Roads

Distance to 
Rivers

Weighted Overlay

Weighted Overlay

Weighted Overlay

Weighted Overlay

Weighted Overlay

Land Cover

Soil texture

Population 
Density

Topography

Vulnerability
Features

Precipitation

Sum
Weighted Overlay

Erosion 
Hazard 
Index

Is EHI>=4

Yes

No

Severely degraded
Restoration options 
consider  both soil 
protection and soil 
fertility management

Is there 
chemical soil 
degradation

Is there  
chemical soil 
degradation

Yes

No

Yes

No

Degraded;
Restoration options 
emphasize soil 
protection measures

Transition zone 
“non-degraded”;
Restoration options 
emphasize soil 
fertility management; 
should not abandon/ 
ignore protection

Not degraded 
Continue measures 
towards soil 
protection and 
fertility management



“Business as usual approach“ 

Selected “management measures“

Targeting steep slopes 
and gullies reduces 
sediment yield by > 40%

Targeting areas of soil 
loss > 25 t ha-1 y-1 and 
gullies reduces sediment 
yield by >65%

High soil erosion, 35% of 
areas above threshold

Example application of planning and management tool at landscape level

Who can benefit from this?



Results and studies at catchment 
scale are essential to guide 

landscape and regional planning. 
Regional, national, NGO, etc

But the role on tackling specific degradation process or
restoring degraded areas or improving productivity will be
minimum because of lack of detailed process
understanding.

More elaborated study and detailed analysis needed.
More detailed data should be used.



Land degradation surveillance 
framework (LDSF) employed to 
collect data on a variety of 
environmental variables and 
processes

Data over 50-sentinel sites 
collected using spatially stratified 
random sampling approach

Detailed process understanding at 
farm/plot level

Hierarchical sampling framework: 
Site (100 km2) – Cluster (1 km2) –
Plot (0.1 ha) – Subplot (0.01 ha)



Plot 1

Hierarchical sampling framework



38%
18% 27%

70% 76% 82%

Slope > 20 %

Gully

Gully 5m buffer

Hotspots >10

Slope + Hotspots 

All options

BAU

Tamene et al. 2017

“Non-treated”

“Treated”

Plot and landscape level assessments and monitoring 
to assess watershed performance

Evidence generation (at different scales using variety of approaches)





Developing countries should increase yield by 100% in 
2050

Land degradation will continue to be challenge

Prevention, restoration and sustainable use needed

Multi-scale approach necessary as needs, users, 
processes vary across scale

Develop decision support tool for detailed analysis of the 
actual and potential impact of management options, 
including cost-benefit analysis

Conclusion



Thanks!


